Acidic substitution of the activation loop tyrosines in TrkA supports nerve growth factor-dependent, but not nerve growth factor-independent, differentiation and cell cycle arrest in the human neuroblastoma cell line, SY5Y.
TrkA is the receptor tyrosine kinase (RTK) for nerve growth factor (NGF) and stimulates NGF-dependent cell survival and differentiation in primary neurons and also differentiation of neuroblastomas and apoptosis of medulloblastomas. We have previously shown that aspartic acid and glutamic acid substitution (AspGlu and GluAsp) of the activation loop tyrosines in TrkA (Tyr(683) and Tyr(684)) supports NGF-independent neuritogenesis and cell survival in PC12 cell-derived nnr5 cells. In this study, the AspGlu and GluAsp mutant Trks have been analysed for their ability to support NGF-independent and NGF-dependent neuritogenesis, proliferation and cell signalling in the human neuroblastoma cell line, SY5Y. We find that the AspGlu and GluAsp mutant Trks support NGF-dependent, but not NGF-independent, autophosphorylation, neuritogenic responses and/or inhibit cell cycle progression. The NGF-dependent neuritogenic responses are lower for the mutant Trks (approximately 30-60% for AspGlu and 50-60% for GluAsp), relative to wild-type TrkA. While both the AspGlu and GluAsp mutant Trks support NGF-dependent transient phosphorylation of Shc, PLCgamma-1, AKT, FRS2, SH2B as well as prolonged MAP kinase activation, the GluAsp mutant induces stronger NGF-dependent tyrosine phosphorylation of FRS2 and SH2B, as well as a stronger reduction in bromodeoxyuridine (BrdU) incorporation. Collectively, these data suggest that neither absolute levels of receptor autophosphorylation, high levels of TrkA expression nor the activation of a specific signalling pathway is dominant and absolutely essential for neuritogenesis and cell cycle arrest of SY5Y cells.